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© Tube fitting. 

@ There is disclosed a tube fitting (10) for join- 
ing resinous plastic tubing comprising a fitting 
body (12) having an opening with a conical ly 
shaped camming mouth (38). A tube (20) 
extends into the opening. A first ferrule (16) is 
slidably received on the tube (20) and has an 
exterior surface which feces the camming 
mouth (38). A second ferrule (18) is also slidably 
received on the tube (20) at a location outwardiy 
of the opening and the first ferrule. The second 
ferrule (18) has a nose portion (46) which en- 
gages the first ferrule adjacent the tube and is 
snap fitted within a recess (50) formed circum- 
ferential ly of the tube prior to association of the 
tube with the fitting. The nose portion (46) of the 
second ferrule (18) is engaged in the recess (50) 
in axial driving engagement with the tube prior 
to make-up of said fitting. A nut member (14) is 
thread edly engaged with the body (12) for driv- 
ing the first and second ferrules (16,18) into the 
camming mouth (38) during fitting make-up. 
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The subject invention is directed toward the art of 
tube fittings and, more particularly, to a tube fitting 
particularly suited for use with resinous plastic tubing 
having a high degree of lubricity. 

Although it is possible to use standard metal tube s 
fittings for joining piastic tubing, the results achieved 
are generally somewhat less than desirable. In par- 
ticular, the relatively high lubricity of the plastic tubing 
makes it difficult to grip an hold the tubing within the 
fitting, in addition, when it is desired to have a full, 10 
plastic system wherein the fittings are also plastic, the 
gripping problems are further compounded. 

Prior attempts at providing plastic fittings and fit- 
tings particularly suited for plastic tubing have taken 
a variety of different approaches. Often, to generate 15 
sufficient gripping forces and prevent tubing collapse, 
toothed collars and internal tubing sleeves have been 
used separately or in combination. The internal 
sleeve approach is undesirable since it tends to 
reduce the available flow area. Similarly, the toothed 20 
collars or ferrules often result in significant defor- 
mation and/or damage to the tubing. 

Another approach which as been used, com- 
prises driving a tapered, split ferrule into a tapered can 
mouth formed about a tube receiving opening in a fit- 25 
ting body. With this prior arrangement there is no 
ready way to determine wen the fitting is property 
made-up or to prevent tubing collapse due to over 
tightening. 

Many other fitting designs have been proposed so 
for resinous plastic tube but they have generally suf- 
fered from one or more of the noted problems. 

The subject invention provides a tube fitting whe- 
rein the problems discussed above are overcome and 
secure gripping and holding of the tube is achieved 35 
with a simple and efficient structure. The invention is 
such that it can be used for either metal or plastic tub- 
ing. Likewise, for certain uses and environments the 
fitting itself can be formed from either metal or plastic. 

In accordance wit the subject invention, a tube fit- 40 
ting particularly suited for joining resinous plastic tub- 
ing is provided and comprises a fitting body having a 
flow passage which extends inwardly from an exterior 
face thereof. Surrounding the outer end of the flow 
passage is a counterbore which is sized to closely 45 
receive the end of the tubing to be joined with the fit- 
ting. A tapered camming mouth is formed about the 
outer end of the couterbore. Positioned about the tube 
for cooperation with the camming mouth is a first fer- 
rule having a central opening to closely receive the 50 
end of the tube. An outer surface of the first ferrule is 
engageable with the camming mouth and is adapted 
to be cammed radially inwardly upon movement of the 
ferrule into the camming mouth. A second ferrule is 
also positioned on the tube and is located outwardly 55 
of me first ferrule. The second ferrule has a nose por- 
tion with an Internal diameter less than the outer 
diameter of the tube. The nose portion is engaged 



with a groove preformed into the exterior of the tube 
prior to make-up of the tube fitting. Surfaces formed 
on the forward end of the second ferrule and the rear 
surface of the first ferrule cooperate to produce radial 
Inward movement of the nose portion of the second 
ferrule when the second ferrule is driven axialiy 
toward the first ferrule. Fitting nut means are threaded 
to the fitting body and enclose the first and second fer- 
rule members. The nut means are operable to pro- 
duce driving movement of the ferrules into the 
camming mouth to produce radial inward movement 
of the ferrules while simultaneously driving the tube 
into the counterbore. 

Preferably, and in accordance with a more limited 
aspect of the invention, the nut means cooperates 
with the fitting body to define a chamber which 
encloses the first and second ferrules. The total 
volume of the ferrules is substantially equal to the 
volume of the chamber when the fitting is in a made- 
up condition. 

In accordance with a still further aspect of the 
invention, the nut means and the fitting body include 
externally visible stop and alignment surfaces which 
come into engagement upon proper make-up of the 
fitting. This arrangement reduces the likelihood that 
the fitting will be overtightened and provides a quick 
visual indication of properfitting make-up. When used 
in conjunction with the controlled ferrule space or 
chamber, proper make-up is assured and the tube is 
always engaged with a predetermined amount offer- 
rule contact and pressure. Moreover, because the 
second or rear ferrule is snapped fitted into a prefor- 
med groove prior to make-up, tightening of the fitting 
nut produces positive predetermined movement of 
the second ferrule and tubing into the camming 
mouth. Slippage between the ferrules and the tubing 
is not possible. 

Accordingly, by use of the present invention there 
may be provided one or more of the following: 

i) a tube fitting particularly intended for plastic tub- 
ing and designed so that properfitting make-up is 
assured; 

II) a fitting of the type described wherein the 
pressure sealing and tube holding ferrules are 
positively driven together with the tube into a final 
located position which cannot vary irrespective of 
tube or ferrule lubricity or the like; 

III) a fitting of the type described wherein the fer- 
rules are confined in a chamber having a pre- 
determined volume which is only slightly larger 
than the total volume of the ferrule so that cold 
flow of the ferrule material cannot take place after 
the fitting is properly made-up; 

iv) a fitting of the type described wherein the sea- 
ling and holding functions are subdivided be- 
tween two separate ferrule elements which are 
positively driven to a desired final made-up posi- 
tion so that total uniformity in sealing and gripping 
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pressure Is achieved; 

v) a tube fitting of the type wherein the tube is 
snap fit into the fitting to provide both sound and 
tactile indication of proper assembly; 

vi) a fitting in which the fully assembled position s 
is indicated by both closure of an externally vis- 
ible gap and alignment of externally visible 
hexagonal surface; 

vii) a tube fitting of the type described wherein the 
tubing ends can be manually inserted into the 10 
loosely assembled fitting. 

The invention will now be described by way of 
example, with reference to the following description 
read in conjunction with the accompanying drawings 
wherein: ts 
Figure 1 is a side elevational view partially in 
cross-section showing a fitting formed in accord- 
ance with the preferred embodiment of the inven- 
tion (in Figure 1 the components are shown in a 
"finger-tight" assembled relationship prior to the 20 
final tightening and "make-up" of the fitting): 
Figure 2 is an exploded pictorial view showing the 
tube end and the associated fitting ferrules; 
Figure 3 is a view similar to Figure 1 but showing 
the fitting components in a fully tightened, made- 25 
up relationship; and, 

Figure 4 is an enlarged view of the circled area of 
Figure 1. 

Detailed Description of the Preferred Embodiment 

Referring more particularly to the drawings whe- 
rein the showings are for the purpose of illustrating a 
preferred embodiment of the invention only, and not 
for the purpose of limiting same, Figures 1 and 4 gen- 
erally show the overall arrangement of a tube fitting 1 0 
which is particularly intended for use on resinous plas- 
tic tubing or other tubing having a degree of plasticity 
and relatively high lubricity. While the tube fitting 10 
could have a variety of specific configurations, it is 
shown generally as comprising a main, male body 
component 12 and a female nut component 14 which 
cooperate to confine first and second ferrule members 
16 and 18 into position about a tube 20. Preferably, 
and in accordance with the preferred embodiment of 
the invention, the body component 12 is molded from 
a suitable resinous plastic material such as PFA 
(perfluoroalkylvinylether), tetrafiuoroethylene or 
nylon. The body component 12 comprises a main 
body section 22 and an outwardly extending portion 
24. A radially extending, circumferential ly continuous 
shoulder 26 is formed at the junction between the 
main body section 22 and the outwardly extending 
portion 24. It should be appreciated that the main 
body section 22 could be part of a standard fitting, or 
it could be part of a associated structure such as a 
valve or the like. Preferably, the portion of the main 
body section 22 which is adjacent the reduced diame- 



ter portion 24 Is provided with a generally hexagonal 
configuration to provide wrench flats 28. 

Extending axially inwardly from the outer end of 
the reduced diameter portion 24 is a flow passageway 
30 which has a cylindrical configuration and Is of a 
diameter slightly less than the outer diameter of the 
tube 20 to which the fitting assembly Is to be connec- 
ted. A counterbore 32 is formed at the outerend of the 
passage 30 and is joined therewith by an end wall 34 
which preferably lies in a plane perpendicular to the 
axis of passageway 30. The diameter of the counter- 
bore 32 is desirably sized so as to closely but freely 
receive the end of the tube 20. Additionally, it is pref- 
erable for the purposes of the subject invention to 
have the end wall 36 of the tube cut perpendicular to 
the axis of the tube. 

As best illustrated in Figure 4, the outermost end 
of the counterbore 32 is provided with a generally con- 
ically shaped or tapered cammimg mouth 38 which is 
formed, as illustrated, at a relatively shallow angle 
relative to the axis of the passageway 30. The ferrule 
member 16 is arranged to cooperate with the cam- 
ming mouth 38 such that the ferrule is driven into sea- 
ling engagement with the exterior wall of the tube 20 
and the surface of the camming mouth 38 during fit- 
ting make-up. For this reason, the ferrule member 16 
is preferably formed of a suitable resilient plastic ma- 
terial such as PFA tetrafiuoroethylene or nylon and 
has a generally conical exterior surface 40 which is 
preferably of an angle only slightly less than the angle 
of the camming mouth 38. This relationship is best 
shown in Figure 4 wherein the various components 
are shown in a finger-tight assembled position. Pref- 
erably, the nose portion 42 of the ferrule 16 is rela- 
tively blunt or slightly rounded as shown. The rear 
surface of the ferrule 16 is provided with a conicaliy 
shaped counterbore or camming mouth portion 44 
which, as will subsequently be described, functions to 
drive the nose portion 46 of the rear ferrule 18 radially 
inwardly during fitting make-up. 

The arrangement of rear ferrule 18 and its relatio- 
ship to the tube 20 and the front ferrule 16 is particu- 
larly important to the subject invention. In this regard, 
the rear ferrule 18 has the previously memtioned nose 
portion 46 which as a tapered upper surface 48 adap- 
ted to engage the conical camming mouth 44 on the 
rear of the first orfront ferrule 16. In addition, the nose 
portion 46 has a diameter at its innermost position 
which is less than the outer diameter of the tube 20. 
That is, the original, pre-make-up inner diameter of 
nose portion 46 is significantly less than the outer 
diameter of tube 20. In addition, the tube 20 is pro- 
vided with a circumferentially extending recess 50 
having the preferred configuration best shown in Fig- 
ure 4. More particularly, the forward end of the recess 
50 has a circumferentially continuous radially extend- 
ing wall 52 which is generally perpendicular to the axis 
of the tube. An inclined or tapered wall or surface 54 



35 



40 



45 



so 



4 



5 



EP 0 484 091 A1 



6 



extends from the radial innermost portion of the wall 
52 to the outer surface of the tube 20. The rear portion 
of ferrule IB is relatively thick and heavy and as an 
inclined outer wall 56. 

The recess 50 is located a predetermined dlst- s 
ance from the end wall 36 of the tube 20. As best 
shown in Figures 1 and 2, it will be seen that the 
recess 50 is located a distance such that when the fit- 
ting is in the finger-tight position a small gap g exists 
between the end wall 36 of tube 20 and the bottom 10 
wall 34 of the counterbore 32. This relationship is 
selected so that the distance g is slightly less or sub- 
stantially equal to the distance that the tube is driven 
axially into the counterbore 32 during make-up. 

As previously mentioned, the female nut member is 
14 acts to drive the ferrules into each other and into 
the camming mouth 38 during fitting make-up. For this 
reason, the female nut member 14 is joined to the 
main body component 12 through cooperating res- 
pective threads 60, 62 respectively. Interiorly, the nut 20 
member 14 has an end wall 64 which is inclined gen- 
erally at the same angle as the end wall 56 of the fer- 
rule member 18. This relationship is clearly shown in 
Figure 4. Additionally, the nut member 14 has a step- 
ped interior bore with a reduced diameter portion 66 25 
which surrounds the back end of front ferrule 16, as 
well as ferrule member 1 8 to limit their outward move- 
ment during fitting make-up. Additionally, it should be 
noted that the diameter of the stepped counterbore 66 
is substantially less than the internal diameter of the so 
threads 60. This assures that disassembly can take 
place without interference between the maximum 
outer extent of the ferrules 16 and 18 in their final 
deformed condition and the threads 60. 

In order to allow the female nut member 1 4 to be 35 
driven to the final made-up position show in Figure 3, 
the exterior of the nut member is provided wit a gen- 
erally hex-shaped configuration to provide wrench 
flats 68. Preferably, and in accordance with an aspect 
of the invention, the hex-shaped configuration on the 40 
nut member 14 corresponds to the hex-shaped con- 
figuration on the main fitting body 12. The various 
components of the fitting are dimensioned such that 
B g° is equal to or slightly less than "G". This assures 
that when the fitting Is fully made-up, tube end 36 bot- 45 
toms against wall 34 as wall 70 engages wail 26. This 
engaged relationship is sown in Figure 3 which repre- 
sents the fitting in a final made-up condition. As the fit- 
ting is being made-up, the tubing and the ferrules are 
driven inwardly. The positive engagement between so 
the ferrule 1 8 and the recess 50 which results from the 
actual snap engagement between the ferrule and the 
recess during preliminary assembly prior to make-up 
assures that the tubing and the ferrules are driven into 
their final located position without slippage between 55 
any of the components. Additionally, the final made- 
up position of the components is apparent by the 
engagement of th two radially exteding surfaces 26, 



70 on the main fitting body 12 and the nut member 14, 
respectively. A further visual indication of proper 
rnake-up is provided by virtue of the location of the 
hex surfaces 28, 68 respectively. That is, these sur- 
faces are related to the threads and the surfaces 1 6, 
70, such that at make-up and simultaneously with 
engagement of the surfaces 26, 70, the hex surfaces 
28, 68 are in exact alignment as Illustrated in Figure 
3. That is, the peaks of the respective hex-shapes are 
aligned. 

In accordance with a further aspect of the inven- 
tion, the total space enclosed by the conical surface 
or camming mouth 38 and the counterbore 66 in the 
female nut 14 is substantially equal to the total volume 
of the ferrule members 16 and 18. This relationship is 
illustrated in Figure 3. Note that when in the full made- 
up condition, the ferrules 16, 18 are totally enclosed 
in a chamber defined by the body component 12, the 
nut member 14 and the tube 20. Because of this rela- 
tionship, there is no available space into which cold 
flow of the ferrules can take place. This assures that 
the compression sealing forces generated within the 
ferrules during make-up are maintained throughout 
the assembled life of the fitting. 

The invention has been described with reference 
to preferred and alternate embodiments. Obviously, 
modifications and alterations will occur to others upon 
the reading and understanding of this specification. It 
is intended to include all such modifications and alter- 
ations Insofar as they come within the scope of the 
appended claims or the equivalents thereof. 



Claims 

1. A tube fitting particularly suited for joining resin- 
ous plastic tubing and comprising: 

a fitting body (12) having a flow passage 
(30) extending inwardly from an exterior face 
thereof; 

a counterbore (32) surrounding the outer 
end of said passage and sized to closely receive 
the end of a tube to be joined with said fitting, and 
a tapered camming mouth (38) formed about the 
outer end of said counterbore (32) 

a first ferrule (16) having a central opening 
to closely receive the end of said tube and an 
outer surface (40) engageable with said camming 
mouth (38) and adapted to be cammed radially 
inwardly upon movement of said ferrule (16) into 
said camming mourn (38); 

a second ferrule (18) having a central 
opening to closely receive the end of said tube 
and a reduced diameter nose portion (46) adap- 
ted to be snapped into a groove (50) formed in the 
exterior of said tube prior to make-up of said fit- 
ting; 

surfaces formed on the forward exterior of 
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said second ferrule (18) and the rear surface of 
said first ferrule (16) co-operate to produce radial 
inward movement of the nose portion (46) of said 
second ferrule (1 8) when said second ferrule (18) 
is driven axialiy toward said first ferrule (16); and 5 

fitting nut means (14) threaded to said fit- 
ting body (1 2) and enclosing said first and second 
ferrule members (16,18), said nut means (14) 
operable to produce driving movement of said 
first and second ferrules (16,18) into said cam- 10 
ming mouth to cause radial inward movement of 
said ferrules (16,18) while driving said tube (20) 
into said counterbore. 

A fitting as claimed in claim 1, wherein said nut is 
means (14) is threadediy joined to the exterior of 
said fitting body (12). 

A fitting as claimed in claim 1 or 2, wherein said 
first and second ferrule members (1 6, 1 8) have a 20 
volume which is only slightly less than the space 
in which they are confined by said nut means (14) 
and said fitting body (12) when said fitting is in a 
made-up condition. 

25 

A fitting as claimed in claim 1 , 2 or 3, wherein said 
first ferrule (16) has a conical recess (44) facing 
said second ferrule (18), said conical recess 
receiving said reduced diameter nose portion (46) 
and producing radially inward deflection thereof 30 
during movement of said second ferrule (18) 
toward said first ferrule (16). 

A fitting as claimed in any one of the preceding 
claims, wherein said nut means (14) and said 35 
body (12) have externally visible stop surfaces 
which come into engagement when said fitting is 
properly made-up. 

A fitting as claimed in claim 5, wherein said body 40 
and said nut means each have externally visible 
wrench surfaces which come into alignment when 
said stop surfaces come into engagement 

A fitting as claimed in any one of the preceding 45 
claims, wherein said nut means (14) comprises a 
nut member having internal threads and an inter- 
nal counterbore which encloses said first and 
second ferrules (16,18) when said fitting is in a 
made-up condition, said internal counterbore in so 
said nut member having a diameter which is sub- 
stantially less man the diameter of said internal 
threads. 

A fitting as claimed in any one of the preceding 55 
claims, wherein said counterbore surrounding the 
outer end of the passage in said body terminates 
in a transverse end wall, said end wall located to 



limit movement of said tube inwardly of said body 
during make-up of said fitting. 

9. A tube fitting for joining resinous plastic tubing 
and comprising: 

a body member (12) having a tube receiv- 
ing opening with a conicaliy shaped camming 
mouth (38) facing outwardly of said opening; 

a tube (20) closely received in said open- 
ing; 

a first ferrule member (16) slidably 
received on said tube and having an exterior sur- 
face which faces said camming mouth (38) and 
has a conical shape generally corresponding to 
the shape of said camming mouth; 

a second ferrule member (18) slidably 
received on said tube (20) at a location outwardly 
of said opening and said first ferrule (16), said 
second ferrule member (18) having a nose por- 
tion (46) which engages the first ferrule (16) adja- 
cent said tube, said nose portion (46) being 
circumferentialiy continuous about said tube; 

said tube including a recess (50) formed 
circumferentialiy thereof prior to association of 
said tube with said fitting, the location of said 
recess corresponding to the predetermined des- 
ired axial location of the nose portion (46) of said 
second ferrule (1 8) when said fitting is in a made- 
up condition; 

said nose portion (46) of said second fer- 
rule (18) encircling said tube (20) and being 
engaged in said recess (50) in axial driving 
engagement with said tube prior to make-up of 
said fitting; and, 

nut means (14) threadediy engaged with 
said body for driving said first and second ferrules 
(16,18) into said camming mouth. 

10. A tube fitting as claimed in claim 9, wherein said 
second ferrule (1 8) has an internal diameter adja- 
cent said nose portion (46) which is less than the 
external diameter of said tube, said second fer- 
rule (18) being interference fitted on said tube 
with said nose portion (46) engaged in said 
recess (50) prior to make-up of said fitting. 

11. A tube fitting as claimed in claim 9 or 10, wherein 
said nut means (14) is threadediy engaged with 
the exterior of said body (12) and co-operating 
therewith to define a chamber which encloses 
said first and second ferrules (16,18), the total 
volume of said ferrules being substantially equal 
to the volume of said chamber when said fitting is 
in a made-up condition. 

12. A tube fitting as claimed in any one of claims 9 to 
1 1 , wherein each of said first and second ferrules 
(16,18) are formed of a resinous plastic material. 
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13. A tube fitting as claimed in any one of claims 9 to 

12, wherein said first ferrule (16) includes a con- 
ical camming surface (44) engaging the nose por- 
tion (46) of said second ferrule (18) for driving 
said nose portion (46) radially inward when said 5 
second ferrule (18) is moved toward said first fer- 
rule (16) during make-up of said fitting. 

14 A tube fitting as claimed in any one of claims 9 to 

13, wherein said tube receiving opening termi- 10 
nates in a transversely extending end wail located 

to define a limit of inward movement of said tube 
during make-up of said fitting. 

15. A tube fitting as claimed in claim 14, wherein said 15 
end wall is located to be engaged by the end of 
said tube prior to completion of make-up of said 
fitting. 

16. A tube fitting as claimed in any one of claims 9 to 
15, wherein said nut means and said body have 
externally visible stop surfaces which come into 
engagement when said fitting is properly made- 
up. 

17. A tube fitting as claimed in claim 14, wherein said 
nut means and said body each have externally 
visible wrench surfaces which come into align- 
ment when said stop surfaces come into engage- 
ment. 
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